Temporal evaluation of body composition, glucose homeostasis and lipid profile of male rats programmed by maternal protein restriction during lactation.
Neonatal protein restriction causes lower body weight and hormonal dysfunctions in 6 months-old rats. In this model, we studied the body composition, glycogen content, serum lipid, serum protein, and hormones related to glucose homeostasis in the offspring during development. At birth, lactating rats were divided into: control dams - fed a normal diet (23% protein) and protein restricted dams - fed a diet with 8% protein. After weaning, pups received normal diet. Offspring were killed at 21, 90, and 180 days-old. Protein restricted offspring showed lower visceral fat (90th day: 14%; 180th day: 19%) and lower total fat (90th day: 16%; 180th day: 14%) that explain their lower body weight. They presented lower glycemia (180th day: 17%), lower insulinemia (21st day: 63%; 180th day: 24%), higher adiponectinemia (21st day: 169%), higher liver glycogen (21st day: 104%), and higher muscle glycogen (180th day: 106%), suggesting a higher insulin sensitivity. The higher serum corticosterone (50%), higher adrenal total catecholamines content (98%) as well as in vitro catecholamine secretion (26%) of adult protein restricted offspring, suggest a programming stimulatory effect upon adrenal gland. They also presented several biochemical changes, such as lower serum total protein, albumin and globulin (21st day: 17, 21, 12%, respectively), higher LDL-c (21st day: 69%), lower triglycerides (21st day: 42%; 90th day: 39%), and lower total cholesterol (180th day: 16%). Thus, maternal protein restriction during lactation induces an energy-protein malnutrition, characterized by an impairment of the pup's protein anabolism and, after weaning, the lower adiposity suggests lower lipogenesis and higher lipolytic activity, probably caused by catecholamine and glucocorticoid action.